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ABSTRACT

Guava (Psidium guajava L.) is a renowned fruit for its nutritional and
medicinal significance. It is known as a super fruit attributable to its
promising dietary properties. Its various components, including fruits,
leaves, seeds, and bark, exhibit various chemical constituents, such as -
carotene, ascorbic acid, flavonoids, guaijavarin, guajivolic acid, tannins,
linoleic acid, linolenic acid, and carotenoids. Throughout history, Psidium
guajava has been extensively utilized in traditional medicine and
ethnomedicine for diverse ailments including wound healing, regulation of
blood glucose levels, ulcer treatment, alleviation of tooth pain and diarrhea,
as well as management of digestive issues, gastroenteritis, dysentery, and
rheumatic pain across various cultures. Notably, both leaves and fruits of
Psidium guajava demonstrate remarkable pharmacological effects such as
antioxidant, anticancer, antidiabetic, and anti-inflammatory properties,
further aiding its medicinal applications.

1. Introduction

The Psidium guajava L. belongs to the
genus Psidium, family Myrtaceae, which is
native to tropical and subtropical regions of the
world. Different types of Psidium guajava are
available worldwide, including common types
such as apple guava, yellow-fruited cherry
guava, strawberry guava, and red apple guava.
Psidium guajava fruits consist of green skin in
immature stages and yellow skin in ripening
with white, yellow, or pinkish flesh (Parvez et
al., 2018; Sing et al., 2019). These fruits are
sweet and tangy and are mostly eaten in raw
forms when fruits are ripe or semi-ripe. The fruit
has a unique fragrance when it’s ripe, which is
more or less similar to the fragrance in lemon
rind. This is attributed to the availability of
carbonyl compounds in the Psidium guajava
fruits (Arshiya, 2013).

Psidium guajava is not just a fruit but a
source of nutrients, including vitamin A,
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ascorbic acids, pantothenic acid, niacin,
minerals including Na, Fe, Ca, P, carotenoids
such as lycopene, and [ carotene. Psidium
guajava fruit is a rich source of vitamin C which
is four times higher than that of oranges
(Arshiya, 2013). The availability of wvarious
bioactive compounds in Psidium guajava fruits
is attributed to its promising health benefits.
However, these bioactive compounds vary with
the maturity stage, soil conditions, variety,
climatic conditions, and geographic location
(Chauhan et al., 2015).

Psidium guajava leaves and bark are used in
indigenous medicine as a treatment for
gastroenteritis, dysentery, and colic pain of the
intestine. Psidium guajava leaves are rich in
flavonoids such as quercetin (Sing et al., 2019;
Chauhan et al., 2015). Several ethnomedicinal
uses of the Psidium guajava plant have been
reported. Amazonia, Cuba, India, Trinidad,
Philippines, Mexico, and Peru have used
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Psidium guajava plant parts as ethno-medicine
for dysentery, diarrhea, epilepsy, itch, piles,
scabies, skin sores, sore throat, stomachache,
wounds, and as an antiseptic and astringent. In
India, leaves and bark of Psidium guajava are
used to cure diarrhea, dysentery, vomiting, and
sore throats and regulate menstrual cycles
(Kamath et al., 2008).

Psidium guajava fruits are used to produce
different food products including juice, nectar,
jelly, jam, syrup, canned fruits, puree, fruit bars,
ready-to-serve beverages, dehydrated products,
flavoring agents in candies, cakes, biscuits,
chocolate bars as additives to other fruit juices
or pulp (Kanwal et al., 2016).

1.1.Taxonomical classification of Psidium

guajava L.
Kingdom Plantae
Subkingdom Tracheobionta
Division Magnoliophyta
Class Magnoliopsida
Sub-Class Rosidae
Order Myrtales
Family Myrtaceae
Genus Psidium
Species Psidium guajava

2. Plant morphology

Psidium guajava exists as a shrub or a small
evergreen tree with branches, usually growing
1-6 m tall (Sing et al., 2019). The bark of the
Psidium guajava is copper or reddish brown in
color, smooth, thin, and easily flakes off. Flakes
cover the greenish new bark; therefore, they
give a spotted appearance to the plant with a
combination of green and brown color.
Branches of the Psidium guajava are twisted,
bearing opposite leaves with a 4 — 10 mm long
petiole. Some younger branches contain hairs in
their stems. Leaves of the Psidium guajava are
ovate-elliptic or oblong-elliptic in shape with
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obtuse or acute apices and obtuse bases, dark
green in color. The lower side of the leaves
contains hair when young. Flowers of Psidium
guajava are fragrant, white in color, and consist
of four to five white petals with many pale-
yellow anthers (Sing et al., 2019; Vikrant et al.,
2012).

The shape of Psidium guajava fruits are
round, pear, or ovoid in shape and consist of
remaining sepals (Calyx lobe). The peel of the
fruit is sour and bitter, and it is green in color.
Once the fruit ripens, the flesh turns pink,
yellow, or white once it matures. Fruit contains
edible seeds in its flesh. Based on the variety,
the nature of seeds can be different, such as very
hard to soft and chewable (Vikrant et al., 2012).

3. Nutritional Composition

Psidium guajava consists of different
nutrients, including vitamins, minerals, fiber,
fat, and protein. Nutritional composition can
vary based on the variety, geographical region,
and climatic conditions. Psidium guajava is
considered a super fruit due to the presence of
vitamin C, vitamin A, Niacin, Riboflavin, and
various minerals, including potassium (Joseph
& Priya, 2011). Single fruits of Psidium guajava
contain a higher amount of vitamin C, which is
four times higher than the oranges (Vikrant et
al., 2012; Joseph & Priya, 2011). Psidium
guajava has 68 kcal per 100g, which is
considered low energy (Table 1). Minerals
including K, Ca, Mg, Na, S, P, fe, Cu, B, and Zn
were reported in the Psidium guajava fruits,
which were obtained from 128 Psidium guajava
accessions sampled from four regions of Kenya.
K is the prominent mineral in the Psidium
guajava, accounting for a mean value of 293.7
mg/100 g FW. Based on the color of the flesh
amount of minerals present in the Psidium
guajava fruit varies. White-fleshed Psidium
guajava fruits exhibited more protein content
and some minerals (K, Mg, Na, S, and B) than
the red-fleshed ones (Chiveu et al., 2019).
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Table 1. Nutritional Composition of Psidium guajava Fruit (Source: USDA)

Sugars, total 8.92g

Proximates Minerals Vitamins Lipids
Water 80.8 g Ca 18mg Vitamin C, total ascorbic acid Fatty acids, total saturated
Energy 68 kcal Fe 0.26mg 2283 mg 0272 g
Protein 2.55¢g Mg 22 mg Thiamin 0.067 mg Fatty acids, total
Total lipid (fat) 0.95g P 40 mg Riboflavin 0.04 mg monounsaturated 0.087 g
Carbohydrate, by K417 mg Niacin 1.084 mg Fatty acids, total
difference 14.32¢g Na2mg Vitamin B-6 0.11 mg polyunsaturated 0.401 g
Fiber, total dietary 5.4g Zn 0.23 mg Folate, DFE 49 pg

Vitamin A, RAE 31 pg
Vitamin A, IU 6241U
Vitamin E (alpha-tocopherol)

Vitamin K (phylloquinone) 2.6 mg

0.73mg

Table 2. P. guajava fruit composition

Fru1? . Amounts Recorded References
Composition
136.5 -220.4
Ascorbic 10 mg/100 g FW | Chiveu, et al.
acid and 360 mg/100 (2019), Gull et
129.5 mg/100 g al. (2012)
and 247.9 mg/100 g
El-Sisy (2013),
11% Gutiérrez et al
TSS (Brix) 7.64 %to 11.87% | (2008),
9.35-11.88% Adrian et al.
(2015)
0954008y | Sanzetal
Glucose 100ml (20.04)’
111 /100 Chiveu, et al.
(2019)
2.74 g /100ml Sanz et al.
2.81 g/100g (2004),
Fructose 5.64 -7.64 Chiveu, et al.
g/100ml of juice (2019)
Bulk et al.
6.2-7.2 g/100ml | (1996),
Sucrose of juice Sanz et al.
0.57 g/100ml (2004)
Gutiérrez et al
Protein 0.76 to 1.85%. (2008),
1.52% Chiveu, et al.
(2019)
. Gutiérrez et al
Acidity (as 0.52t0 1.67%. | (2008),
citric acid)

Psidium guajava has 68 kcal per 100g which
is considered low energy (Table 1). Minerals
including K, Ca, Mg, Na, S, P, Fe, Cu, B, and
Zn were reported in the Psidium guajava fruits,
which were obtained from 128 Psidium guajava
accessions sampled from four regions of Kenya.
K is the prominent mineral in the Psidium
guajava, accounting for a mean value of 293.7
mg/100 g FW. Based on the color of the flesh
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amount of minerals present in the Psidium guajava
fruit varies. ~White-fleshed Psidium guajava
fruits exhibited more protein content and some
minerals (K, Mg, Na, S, and B) than the red-
fleshed ones.

Psidium guajava fruits contain the second
richest vitamin C content among all fruits (Chen
et al., 2006). The ascorbic acid content in
Psidium guajava fruits in Kenya varies from 10
mg — 360 mg /100g of fruit Weight (Chiveu et
al., 2019). In Pakistan, the ascorbic acid content
of pulp and peel of fully ripe Psidium guajava
varies between 29 mg /100g and 247mg/100g
(Gull et al, 2012). The ascorbic acid
composition of fully ripe Psidium guajava
varies geographically (Chiveu et al., 2019).

In another study Correlation between the
temperature of the area and the ascorbic acid
content of fruits was recorded. The higher
values were observed in high-temperature
regions, while lower values were observed in
moderate and colder regions. A Converse
finding was reported in Thailand, whereas
higher ascorbic acid content was exhibited in the
winter season. In addition to the temperature, an
increase in precipitation was also recorded as a
reason for the increase in the ascorbic acid
content (Chiveu et al., 2019; Taipong et al.,

2005).

TSS wvalues of Psidium guajava are
demonstrated in Table 2. Fifteen Psidium
guajava  genotypes growing in  similar

conditions demonstrated TSS as 9.04-14.07 %
(ElI-Sisy, 2013). In another two studies, reported
TSS values of Psidium guajava fall between
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9.35%-11.88% (Chiveu et al., 2019; Patel et al.,
2011).

Further TSS values were changed with their
regions and climatic conditions. TSS exhibited a
positive correlation between temperature and a
negative correlation with rainfall of the
geographical region (Marsh et al., 1999).

Major sugar components in Psidium guajava
fruits at the ripening stage are fructose and
sucrose (Sanz et al., 2004; Bulk et al., 1999).
During fruit development, total and individual
sugar content increased. Once fruit reaches
maturity, fructose, glucose, and sucrose account
for 20%-48%, 14%-59%, and 21%-45% of total
sugar content, respectively. In the development
of fruit from the immature to ripening stage,
fructose built within the fruit varies rapidly;
hence, the fructose-to-glucose ratio is very low
(Bulk et al., 1999).

Moreover, the fructose to glucose ratio was
recorded as 0.35 in Psidium guajava fruits (Sanz
et al., 2004; Bulk et al., 1999). It is known that
fructose resulted in a lower level of post-
prandial hyperglycemia, which would result
from the same intake of glucose. Therefore, the
fructose-to-glucose ratio of Psidium guajava has
a high level of dietary significance.

4. Medicinal and Pharmacological Effects of
Psidium guajava

Various plant parts of the Psidium guajava
have been used for different medicinal purposes
globally. The availability of various constituents
in plant parts, as per Table 4, gives medicinal
value to the plants. Ethnomedicinal applications
of Psidium guajava are demonstrated in Table 3.

4.1. Antimicrobial activity
Effect of Psidium guajava on many
pathogenic microorganisms Staphylococcus
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aureus, Streptococcus mutans, Pseudomonas
aeruginosa, Salmonella enteritidis, Bacillus
cereus, Proteus spp., Shigella spp. and
Escherichia coli were examined (Adrees et al.,
2010). These microorganisms cause infections
in the intestines of humans, and the inhibitory
activity of extracts of Psidium guajava leaves
and roots was analyzed against these pathogens
(Adrees et al., 2010). Gallocatechin in Psidium
guajava leaves demonstrated antimutagenic
activity against E. coli. Leaves and bark extracts
of Psidium guajava exhibited in vitro toxic
action against different microorganisms
including bacteria (Chah et al., 2006). Psidium
guajava fruit and leaf extract have been used to
determine their effectiveness against the acne-
causing bacteria Propionibacterium acnes
(Qadan et al., 2005). Psidium guajava extracts
were checked against tea tree oil, doxycycline,
and clindamycin antibiotics, which have proven
to cure acne. Results demonstrated that leaf
extracts of Psidium guajava were effective
against acne-casing bacteria Propionibacterium
acnes (Qadan et al., 2005). The activity of
Streptococcus mutans was inhibited by the
active flavonoid compound - quercetin-3-
Oalpha-l-arabinopyranoside (Guaijaverin) in
leaves of Psidium guajava, which has high
antiplaque activity.

The antimicrobial activity of Psidium
guajava is linked to the availability of
guaijaverin (Joseph & Priya, 2011).

The root extract of Psidium guajava consists
of different antibacterial compounds. Four
antibacterial compounds have been separated
using column chromatography and antifungal
activity was revealed in ripe fruits of Psidium
guajava against Arthrinium sacchari and
Chaetomium funicola strains (Prabu et al., 2006;
Arima & Danno, 2002; Sato et al., 2000).
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Table 3. Ethno-medicinal applications of Psidium guajava

Parts of the Ethno-medicinal applications Reference
Psidium guajava

Leaf Curing wounds, lowering blood
glucose level, treating ulcer, curing Gutiérrez et al (2008),
tooth pain, diarrhea, treating digestive Leonti et al. (2001)
problems, gastroenteritis, dysentery, Oh et al. (2005),
rheumatic pain, used to force out
placenta  after childbirth, curing
plethora, treating inflammations,
treatment for diabetic Mellitus,
treating colds, treating rashes and
itchiness, sore throat, treatments for
worms, treating bacterial infections,
treating vaginal discharge problem, to
purifying blood, treating constipation,
febrifuge, astringent, skin infections,
mouth swelling

Fruit Treatment for dysentery, astringent, Gutiérrez et al (2008)
treating skin problems respiratory | Jansen and Mendez.1990
sufferings, wounds, treatment for Leonti et al.(2001),
fever, treating dehydration, vaginal | Smith and Nigel (1992)
bleeding, cough, treating
inflammations, ulcers, diarrhea, and
digestive problems.

Bark Treatment for dysentery, astringent, Gutiérrez et al (2008)
treating skin problems. Treatment for Tona et al. (1998)
diarrhea and amoebic suffering

Flower Treating indigestion, cholera, Gutiérrez et al (2008)
diarrhea, sore throat, and vaginal Tona et al. (1998)
discharge sufferings Cybele at al. (1995)
Root Treatment for wounds, diarrhea, and Gutiérrez et al (2008)
ulcer Smith and Nigel (1992)

4.2. Cancer Treatment

Different phytochemical constituents in
different parts of Psidium guajava, as
demonstrated in Table 4, are attributed to its
cancer-prevention properties. Several studies
reveal that various chemicals found in the
Psidium guajava leaves have effects on human
cells, such as Psiguadials A, B, and guajadial,
which inhibit the growth of prostate cancer cell
lines. Young leaves of Psidium guajava contain
high concentrations of isoflavonoids and
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polyphenols which inhibit the angiogenesis and
cell migration processes (Sato et al., 2010)
Ascorbic acid, Apigenin, and Lycopene in
the fruits of Psidium guajava have
anticarcinogenic effects. The ability to prevent
breast cancer by preventing cell proliferation of
cancer cell lines was reported in Psidium
guajava fruit extract (Oh et al, 2005).
Antiproliferative activity of Psidium guajava
fruits was tested against the human lung cancer
cells (A549), human breast cancer cells (MCF-
7), human hepatoma cells (HepG2), and human
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colon cancer cells (HT-29) through the MTT
assay (Chen et al., 2015). Results revealed that
different phyto compounds such as Catechin,
Galangin, Homogentisic acid, Gallic acid,
Kaempferol, and Cyanidin 3-glucoside were
effective as antiproliferative agents.

Antitumor potential of leaves of Psidium
guajava extracts was recorded along three
cancer cell lines: PC3 (prostate), A549 (lung),
and BT549 (breast) cancer (Alhamdi et al.,
2019). Results demonstrated that Psidium
guajava extract effectively inhibited the three
types of cancer cells from proliferation. Psidium
guajava leaves have cytotoxic effects on the
HSC-2 cell line of human oral cancer (Pakpahan
et al.,2003). Essential oils from the leaves have
a cytotoxic impact on PC-3 cell lines, which was
able to suppress tumors (Sato et al., 2000).

4.3. Antioxidant activity

Antioxidants are compounds that prevent or
delay the oxidative damage of macromolecules
caused by reactive oxygen species at low
concentrations (Arshiya, 2013).

Several researchers have studied the leaf,
fruit, seeds, and bark of Psidium guajava as
potential sources of natural hydrophilic and
lipophilic antioxidants (Taipong et al., 2005).
Ascorbic acid, vitamin A, vitamin E,
polyphenols, carotenoids, polysaccharides, and
flavonoids are the major antioxidants and free
radical scavengers (Chauhan et al., 2015; Joseph
& Priya, 2011). Vitamin C and polyphenols are
hydrophilic antioxidants while carotenoids such
as P-carotene and lycopene are lipophilic
antioxidants. The carotenoid content is high in
Psidium guajava fruit compared to other fruits.
Hydrophilic antioxidants are responsible for
99% of antioxidant activity (Taipong et al.,
2005). The leaf and fruit of Psidium guajava are
rich in strong polyphenol-like antioxidant
compounds (Braga et al, 2014). The
polyphenols such as quercetin, narigin,
catechins, rutin, caffeic acid, gallic acid, and
chlorogenic acid are the strong antioxidants in
Psidium guajava. The antioxidant content of
Psidium guajava depends on various factors like
variety, maturity, climate, soil, composition,
geographic location, and storage conditions
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(Chauhan et al., 2015). The young Psidium
guajava  leaves showed higher antioxidant
activity than matured leaves (Nantitanon et al.,
2010)

Ultrasonication and homogenization were
the best antioxidant extraction techniques for
pink-flesh Psidium guajava fruits (Nantitanon et
al.,2010; Musa et al., 2011). Further, using pure
solvents for the antioxidant extractions was
inefficient, and it is recommended to use 50%
acetone in combination with aqueous rather than
methanol and ethanol for efficient extraction.
Another study reported that the ultrasonication
extraction method yielded high amounts of
phenolic antioxidants in Psidium guajava leaves
and showed the highest antioxidant activity
(Nantitanon et al., 2010). Moreover, they
reported that hot water was the best solvent to
extract active antioxidants. Thaipong et al.,
(2005) used methanol for extraction of
hydrophilic and lipophilic antioxidants from
white and pink fleshed Psidium guajava fruits.
He and Venant (2004) extracted the antioxidants
effectively from dried ground leaves of Psidium
guajava with 50% aqueous ethanol. The variety
of Psidium guajava, the polarity of the solvent
used (Musa et al.,, 2011), and the type of
extraction method (Nantitanon ef al., 2010) may
influence the extraction efficiency of
antioxidants (Musa et al., 2011). The Folin—
Ciocalteu index (FCI), ferric-reducing
antioxidant power assay (FRAP), 2,2- azinobis
(3-ethyl-benzothiazoline-6-sulfonic acid)
(ABTS), the oxygen radical absorption capacity
(ORAC) and 1,1-diphenyl-2-picrylhydrazyl free
radical-scavenging capacity (DPPH) were used
to determine the antioxidant activity of Psidium
guajava (Musa et al., 2011). Thaipong et al.
(2005) suggested that the FRAP technique was
best for determining the antioxidant activity of
Psidium guajava fruit since it was simple,
showed high reproducibility, rapid performance,
and the highest correlation with total phenolics
and vitamin C. The antioxidant activity of
phenolic compounds depends on the position
and degree of hydroxylation of the ring structure
and its molecular structures (He & Venant,
2004). Sato et al (2000) reported in their review
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that the fresh Psidium guajava skin has higher
total phenolic content than the pulp.

The Psidium guajava leaves contain a broad
spectrum of flavonoids, ascorbic acid, and
polyphenols (Gayathri & Kiruba, 2014; Joseph
and Priya, 2011). Braga et al. (2014) found that
the total phenolic and flavanol contents of
ethanol extracts of Psidium guajava leaves were
766.08 + 14.52 mg/g and 118.90 + 5.47 mg/g,
respectively, and the extract showed effective
antioxidant activity of 87.65% in the DPPH
assay. He & Venant (2004) noted that the total
phenolic content of dried Psidium guajava
leaves was 575.3 £15.5 mg (GAE)/g on a dry
basis and 82.74%. The antioxidant activity was
observed for the DPPH assay conducted with the
ethanolic leaf extract at a concentration of 0.5
mg/ml, and the 50% radical scavenging activity
(EC50) of ethanolic leaf extract against DPPH
was 54 mg/ gram of DPPH. Nantitanon et al.
(2010) reported that 24.30 + 0.50 mM/mg of
total phenolic content was recorded for the hot
water extract of Psidium guajava young leaves
(He & Venant 2004). The antioxidant activity
was increased with the increasing concentration
of leaf extract. It was reported that the
polysaccharides in Psidium guajava leaves
could be used as an antioxidant additive in the
food industry (Kumar et al., 2021).

The Psidium guajava fruits showed more
hydrophilic  antioxidant  properties  than
lipophilic antioxidant properties due to the
presence of higher phenolic and vitamin C
content than carotenoids. Further, they stated
that the Psidium guajava fruits with white flesh
showed high hydrophilic antioxidant activity
due to the presence of higher phenolic content
(33.3 uM TE/g FW) than the pink flesh fruits
(ranging from 15.5 to 30.4 uM TE/g FW). The
lipophilic antioxidant activity was also higher
for white flesh fruits compared to pink flesh
fruits, while pink flesh fruits had higher vitamin
C content than white flesh fruits (Thaipong et
al., 2005) and Omayio et al. (2019) have
reported that the red-orange colored Psidium
guajava  fruits have higher levels of
polyphenols, carotenoids, and pro-vitamins
compared to yellow-green varieties.
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Moreover, spectrophotometric analysis at
470 nm showed that the carotenoids (B-
carotene) were absent in white flesh Psidium
guajava and 0.78 to 2.93 mg/100 g were present
in pink flesh Psidium guajava. Lycopene
protects the skin from UV rays, and the lycopene
content of pink Psidium guajava is twice the
lycopene content of tomato (Arshiva, 2013).

Chen and Yen (2007) reported that the
Psidium guajava leaf extract and Psidium
guajava fruit extracts showed 94.4%-96.2%
inhibition of linoleic acid oxidation at 100 pg/ml
concentration. Further, they stated that the
Psidium guajava leaf extracts had stronger
antioxidant properties than dried Psidium
guajava fruit extract, and based on the
chromatogram, the ferulic acid (phenolic acid)
was responsible for the antioxidant activity of
Psidium guajava leaf and dry fruit extracts.
Daily consumption of Psidium guajava is good
for human health in preventing diseases such as
cancers and cardiovascular diseases arising from
oxidative stress (Thaipong et al., 2006).

4.4. Antidiabetic activity

Diabetes mellitus is one of the major and
serious health problems in the world today
(Mazumdar et al., 2015; Rawi et al., 2011). It is
a carbohydrate metabolism disorder of the
endocrine system that causes a rapid increase in
blood glucose levels due to insulin secretion
deficiency (Rawi et al., 2011; Mazumdar et al.,
2015). Santosh Mazumdar et al. (2015)
predicted that the number of people suffering
from diabetes was 171 million in the year 2000,
and it will be increased to 366 million in 2030.
Sharma et al., (2012) also estimated that 366
million diabetes patients will be there in 2030,
but Liu et al. (2015) reported that 552 million
will be diagnosed with diabetes mellitus by the
year 2030. Drugs such as biguanides,
sulfonylurea, and thiazolidinediones are
presently available to treat diabetes mellitus, but
their use is restricted due to the side effects,
secondary failure, and pharmacokinetic
properties (Rawi et al., 2011). In traditional folk
medicine, plants rich in phytochemicals and
secondary metabolites have been used to treat
diabetes for many years (Mazumdar et al., 2015;
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Sharma, 2012). According to an ethnobotanical
report, it was reported that about 800 plant
species possess antidiabetic potential (Rawi et
al.,2011).

Many researchers have reported that the
bioactive compounds in Psidium guajava have
strong antidiabetic potential (Luo et al., 2019).
The flavonoids, steroids, saponins, and
polysaccharides (Joseph & Priya, 2011; El,
2018) in various parts of Psidium guajava (fruit,
seed, leaf, and bark) as demonstrated in Table 4
are responsible for the antidiabetic activity
(Rawi et al., 2011; Mazumdar et al., 2015).
Bioactive compounds in Psidium guajava such
as myrciaphenone B, flavonol glycosides,
casuarictin and tellimagrandin, catechin and
geraniin, quercetin and  cyanidin-3-O-f3-
glucoside are responsible for the inhibition of
carbohydrate-hydrolyzing enzymes and
geraniin, gallic acid, naringenin, vescalagin,
morin, quercetin, epicatechin and catechin are
responsible for anti-glycation activity. Psidium
guajava is a rich source of dietary fiber, which
helps to reduce sugar levels in diabetic patients
(Parvez, 2018; Cerio, 2016).

The Psidium guajava leaf extract has been
used traditionally in folk medicine to treat
diabetes in East Asia (Mazumdar et al., 2015;
Luo et al., 2019 ) and other countries like North
America (Luo et al., 2019), Japan, and Africa.
Deguchi and Miyazaki (2010) stated in a review
there was not enough evidence on the
antidiabetic activity of Psidium guajava leaf
extract in clinical trials, and the therapeutic
mechanisms and safety remain unclear.
However, in 2000 the Japanese Ministry of
Health, Labour and Welfare approved and
recommended the Psidium guajava leaf tea
which contains aqueous Psidium guajava leaf
extract for pre-diabetes patients under ‘’Foods
for Specified Health Uses” (FOSHU) and in
both developed and developing countries and it
is suggested to ingest consecutively with every
meal as an alimentotherapy for better relief in
prediabetic and diabetic patients. Another study
revealed that the aqueous Psidium guajava leaf
extract at a dose of 200 and 400 pg/ml showed
effective antioxidant activity and improved
insulin resistance by increasing the glucose
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uptake in normal and high glucose-induced
insulin-resistant mouse FL83B cells in western
blot analysis and significantly enhanced the
glycogen content by modulating the insulin
signaling pathway (Mazumdar et al., 2015). A
review study revealed that the alpha-amylase
enzyme inhibition activity of Psidium guajava
methanol extract was dose-dependent; 0.2 ml of
plant extract showed only 27.8% inhibition,
while 1 ml extract showed 96.3% inhibition
(Parvez et al., 2018).

Researchers found that the phytochemicals
in  Psidium guajava trigger the glucose
metabolic enzymes in liver tissues (Mazumdar
etal.,2015). Further, he reported that the freshly
prepared ethanolic Psidium guajava leaf extract
at doses of 0.5 and 1.0 g/kg efficiently reduced
the blood glucose level and lipid profile levels
in the oral glucose tolerance test conducted with
diabetic albino rats. Another study also stated
that the leaf extract of Psidium guajava inhibited
the increase of plasma glucose levels in alloxan-
induced diabetic rats at 250 mg/kg in an oral
glucose tolerance test (Rawi et al., 2011).
Shukla and Dubey (2009) also found that the
ethanolic and aqueous leaf extracts of Psidium
guajava (300mg/kg of body weight) showed a
mean percentage blood glucose reduction of
18.88% and 9.19%, respectively, for diabetic
albino rats and they stated that ethanolic extract
was better  than aqueous extract.
Polysaccharides extracted from  Psidium
guajava leaves significantly lowered the fasting
blood sugar, total triglycerides, total cholesterol,
glycated serum protein, and creatinine in an
experiment conducted with diabetic mice (Luo
et al., 2019). A research study reported that the
Psidium guajava leaf extract individually or in
combination with mango leaf extract (dose of
250 mg/kg body weight) showed an effective
hypoglycemic activity and antidiabetic activity
in streptozotocin-diabetic albino rats (Rawi et
al.,2011).

It was reported that the Psidium guajava
fruit extract significantly reduced the blood
glucose level in diabetic conditions and
protected the pancreatic tissues including islet
beta cells against lipid peroxidation (Taiyab et
al.,2012)
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Table 4. Chemical constituents present in plant parts of guava

Parts of Psidium
guajava

Chemical presents

Reference

Fruit

Anthocyanin, Pectin, Lycopene, B-carotene,
B-cryptoxanthin, Phosphoric acid, Oxalic
acid, Mallic acid, Galaturonic acid, Aspartic
acid, Ascorbic acid, Oleanolic acid, Psidium
guajava coumaric acid, Ellagic acid,
Pantothenic acid, Phenolic acids,
Homogentisic acid, Gallic acid, Ursolic acid,
Arjunolic acid, Oleandolic acid, Guajavanoic
acid, Glucuronic acid, Flavonoids, Phenolic
compounds (phenol triterpenes),
benzaldehyde, Niacin, Quercetin, Saponin
with  oleanolic acid, Morin-3-O-a-L-
lyxopyranoside, , Morin-3-O-a-
Larabopyranoside, Catechin Cectin
Guaijavarin, Guajivolic acid, Galangin,
Tannins, linoleic acid, linolenic acid,
carofenoid, hexanal, y-butyrolactone, (E)-2-
hexenal, (E, E)- 2,4-hexadienal, (Z)-3-
hexenal, (Z)- 2-hexenal, (Z)-3-hexenyl
acetate, 3-caryophyllene, nerolidol, 3-
phenylpropyl acetate, 3-penten-2-ol and 2-
butenyl acetate, Carboxyl compounds,
Kaempferol, Cyanidin 3-glucoside, Apigenin,
Limonene, p-Caryophyllene,  Aliphatic
Alcohols, Aliphatic Ketones, Aliphatic
Aldehydes, Aliphatic ketones, Aliphatic
esters, Terpene alcohol, Terpene Aldehydes,
Terpene Ketones, Terpene Esters, Terpene
oxides, Lactone, Furan, Acetal,
Benzothiazole, B-caryophyllene hydrate,
diacetyl, diethylene glycol, 5,6-dihydro-2H-
pyran- 2-carboxaldehyde, 2,4-dimethyl 1,3-
dioxane, monobutyl ether- 3,4-dihydro-8-
hydroxy-3- ethyl-2-benzo-1H-pyran-1-one,
isopentana, methylpyrazine, octyl methyl
ether, Aromatic esters, Kectones and
Aldehydeds, Essential oils [a-Pinene,f3-
Pinene, 0-2-Carene, a-Phellandrene, o-
Terpinene, p-Cymene, Limonene, 1, 8-
Cineole, cis-B-Ocimene, y-Terpinene,
Terpinolenea, Carvacrol, a —Terpineol, a-
Copaene, a-Gurjunene, B-Caryophyllene, -
Copaene, B-Gurjunene, Aromadendrene, allo-
Aromadendrene, o-Humulene, y-Gurjunene,
Aromadendrene, a-Humulene, B-Selinene, o-
Selinene, Valencene, 6-Cadinene, o-

Arshiya, (2013)
Oh et al. (2005),
Chiari-Andreo et al.
(2017), Biswas et al.
(2019)
Huang et al. (2011),
Bontempo et al.
(2012), Oliveira et
al.(2010), Thuaytong
and Anprung (2011)
Liang et al. (2005)
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Calamenene, a-Calacorene, Germacrene B,
Viridiflorol, Spathulenol, B-Caryophyllene-
oxide, Daucol], Protocatechuic acid, Guavin
B, Amritoside, Araban, Ascorbigen, Asiatic
acid, Leucocyanidin, Mecocyanin,
Rubixanthin,  Criptoflavin, = Neochrome,
Lutein, Phytofluene, Copaene, Quercetin 3-o-
L- arabinofuranoside, Quercetin-3-p-
galactoside, Quercetin 3- B-D- galactoside,
Avicularin. Amritoside, Ethyl octanoate, 3-
phenyl propanol, (E)-2-hexanal, a-Humulene,
Benzaldehyde, Butanal, Octonol, Ethyl
octanoate, 6-methyl-5-hapten-2-one

Leaves

Kaempferol, 3-O-xylosyl-rutinoside,
Schottenol ferulate, 3-Methoxysinensetin,
Quercetin 3-O-diglucoside, 3-0O-
acetilthamnoside, 3-O-xylosyl-rutinoside, 3-
O-xyloside and 3-O-(6’’-malonyl-glucoside),
Sesamolinol 4’-O-B-D-glucosyl (1->6)-O-
bD-glucosid, Esculin, 3-Sinapoylquinic acid,
flavonoids, tannins triterpenoids, saponins,
sterols, alkaloids, Essential oils

[0-Pinene,3-  Pinene, 09-2-Carene, a-
Phellandrene,  a-Terpinene, p-Cymene,
Limonene, 1, 8-Cineole, ¢ is-B-Ocimene, t
rans-B-Ocimene, rans-f3, y-Terpinene,
Terpinolenea, Carvacrol,

a —Terpineol, a-Copaene, a-Gurjunene, [-
Caryophyllene, p-Copaene, p-Gurjunene,
Aromadendrene, allo-Aromadendrene, o-
Humulene, y-Gurjunene, Aromadendrene, o-
Humulene, B-Selinene, o-Selinene,
Valencene, 6-Cadinene, a-Calamenene, o-
Calacorene, Germacrene B, Viridiflorol,
Spathulenol, B-Caryophyllene-oxide,
Daucol], Gallic acid, Catechin, Epicatechin,
Quercetin, Rutin, Vitamin E, Heneicosane,
Pyrogallol, palmitic acid, Caryophyllene
oxide, Alloaromadendrene, Sitosterol, o-
Bulnesene, Squalene, Avicularin, Apigenin,
Hyperin, Myricetin, Epigallocatechin gallate,
Caffeic acid, Kaempferol-3-arabofuranoside,

Isoquercitrin, Chlorophyll, Alkaloids,
Saponins, Anthraquinones, Tannins,
Terpenes, Flavonoids, Coumarins,
Proanthocyanidins,  Protocatechuic  acid,

Guavin B, , Amritoside, Araban, Ascorbigen,
Methyl cinnamate, Eucalyptol, Azulin,
Asiatic acid, Ferulic acid, Leucocyanidin,

Bulk et al. (1996),
Oh et.al. (2005)
Chiari-Andreo et al.
(2017)
Gayathri and Kiruba
(2014)
Bijauliya et al. (2018)
Ashraf et al. (2016)
Jassal and Kaushal
(2019)
Soliman et al. (2016)
Liu et al. (2015)
Wang et al. (2017)
Yi-Ting et al. (2019)
Diaz-de-Cerio et al.
(2016)
Abu-Bakr et al. (2003)
Chen et al. (2006)
Pino et al. (2002)
Paniandy et al. (2000)
Pino et al. (2001)
Mercado-Silva et al.
(1998)
Jordan et al. (2003)
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Mecocyanin, Rubixanthin, Criptoflavin,
Neochrome, Lutein, Phytofluene, Quercetin
3-a-L- arabinofuranoside, Quercetin-3-p-
galactoside, Quercetin 3- B-D- galactoside,
Avicularin, Amritoside
Flower Begum et al.
Quercetin, Leucocyanidin, Kaempferol, (%00220210)’25 e%l m et
Quercetin 3-a-L- arabinofuranoside, al. ( ), Begum
. o ) et al. (2004c),
Kaempferol-3- glucoside, Psidium guajava Jordan et al. (2003)
coumari acid, Obtusinin ordan cta’. ’
Pelegrini et al.
(2008), Castro-
Vargas et al. (2010)
Roots Obtusinin, Gallic acid, Tannin, | Jordan et al. (2003)
Leukocyanidins, sterols, tannic acid, Ellagic
acid
Seeds Glycosids, Carotenoids, Phenolic | Pelegrini et al. (2008)
compounds, Flavonoid compounds, Flavonol | Michael et al. (2002)
glycoside, quercetin-3-O-B-D-(2"- | Salib et al. (2004)
Ogalloyglucoside)-4'-O-vinylpropionate,
cylated flavonol glycoside, Arjunolic acid,
Jacoumaric acid, 1-0-3,4-dimethyl-
phenylethyl-4-0-3,4-dimethoxy cinnamoyl-6-
o-cinnamoyl-B-D-glucopyranase,
Mecocyanin, cylated flavonol glycoside
Michael et al. (2002),
Bark Polyphenols, Ellagic acid, Resins %‘;ﬁ);‘[i’ ((22(? 10 24))”
Rahim et al. (2010)

5. Conclusions

Psidium guajava fruits are promising due to
their significant dietary value. They can be
consumed raw or processed into various
products such as jams, RTD beverages, Guava-
enriched cheese, yogurt, and jellies.
Additionally, the edible leaves of Psidium
guajava have long been utilized in traditional
medicine for their wide-ranging therapeutic
benefits.Both the fruits and leaves of Psidium
guajava contain diverse chemical constituents
that contribute to their pharmacological effects,
including antioxidant, anticancer, antidiabetic,
and anti-inflammatory properties. While in vitro
studies and animal trials have evaluated these
pharmacological activities, there is limited data
from recorded human trials. The dietary
importance of Psidium guajava fruits and leaves
is well-established; further research is necessary
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to confirm their nutraceutical and
pharmacological properties.
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